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(57) Abstract 

A recording/reproducing head has a slider (2) in which an 
electromagnetic transducer (or an optical module) (1) is provided, an 
actuator (4) and a suspension (3). The actuator has a fixed part* (43) 
and a movable part (44) and at least (2) beam parts with which the 
movable part (44) is connected to the fixed part (43). The beam parts 
have displacement producing parts (41) which are 
expanded/contracted by an inverse piezoelectric effect or an 
electrostriction effect. The fixed part (43) is connected to the 
suspension (3) and the movable part (44) is fixed to the slider (2). If 
the displacement producing parts (41) are expanded/contracted, the 
displacement producing parts (41) are deflected and the linear 
displacement, arc-form displacement or rotary displacement of the 
movable part (44) is produced relatively to the fixed part (43) and, 
further, the electromagnetic transducer (1) is displaced to describe a 
linear or arc-form path which crosses recording tracks. The actuator 
(4) consists of a plate-shape unit which is made of piezoelectric or 
electrostrictive material and has a hole part and/or a cut part to form 
the fixed part (43), the movable part (44) and the beam parts 
integrally. If the summation of driving voltages applied to the 
respective displacement producing parts is so controlled as to be 
constant at any time when the positioning in a direction crossing the 
recording tracks is carried out by using the actuator having the 
construction shown in the figure, the position fluctuation of the 
electromagnetic transducer in a direction perpendicular to the surface 
of a recording medium can be suppressed. 
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mhm2<Dmj&£mm-c&,z>o rctzL, z.(Dm^-^>^4 2 im^^n 

T^<5>„ k>y3i4 2lH m%$<D o ^^fc^tkU 4 1 £ pJSjgB 4 4 £ ©KiC^ 
§^^T^^>o k>yg|S4 2lH JP^C^TS'll/^fcfg^gM 1 CD^*l£ 0 

£<d 2mm<D^mu(D^^^^^>bt-r^^mi^-r^z\hizuD. ta^ 
mm^ i \tw.vt<D mm&ffi< « 

r> (D^lWi^ 4 4 <Z)[h3^^^^7^# < ft*. 

m4&<£OT 5 fc^-n^n^-ry ?>^x-^«, T^^^.x-^(D^#^ii 

*„ ^n^cDT^^^x-^c7)^^^^«. mfoizitfLmm-?fr~D»iW}%i4 4 0 

z\n<b<Dffij&\z&^T. mmz¥%£Mmmizmfi&tcizmm\zw&-t % jz o 
temjzzwmrzt. °imu4 4\tmm^m^^>bt-r^\si^mw]^^^ mm. 
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mmuyjj^mmi^n^o z.z\x\ x^^^^mmm.m^^t.u, x?^?* 

M < ft £ t L T7 7 -i ¥ £ HJ3££ it 5 d <h £:fi?rf & . 
T OffiS * * fe 7ci±T fe ct „ 

^tV> ^m^^m<DmmimMmmzm.^ti : r\ m^m^MmvttLx^ 
m4 \z&^T%-j5<Dmwfzmz%mm*^zffii&£Lxb£^ a - 
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(Dmitm&u^ -rt&t)-t>. m 121 (^&%±^4 1 1 a, 41 it) t, 12^ 

(^ffc58£ffl4 12 a, 4 12b) t^T*.. #2ttt, {*ll^f6]^5^lc¥fT 
<fc <5 o 

=&Mfc5££6Btt* @5eSB4 3 KlKW-fcHSJIilSSM 3 1, 4 3 2 KjgttSnx 
* d t. \z£ 0 J&ricSnfc D , «#2fc < pffrt^|Pl<OPM14)6*teV5fH«T* 

^0U<&J;3fc«i££T£>l3:a>K:, F!l^-«HI1 0 fc*5WSH^»il*ffl4 3 1~4 3 

z.(dt comm\znv. &tt\z&^T-jj(Dm (wt, m^ofc 

10) lc:fiq5ETS3Mfc3S£BB4 1 1 a< 4 12 a £ JCU6 £ * £ * £ , €-*Hc43<^ 

xm-fivm (£TF, m*(D&w) \z&tt 4 11b, 4 1 2 t>&# 

&o\zmsw* -Bim$m£m\zmn&&-t2>z\£^te2>- 

2 b t^U^^^tmz. te0««4 1 1 b-, 412aSMStSt. 
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ei 7 B\z7jk-$-£o \z. &&&¥Z£M<DW&*mmiste^£z>\zmfemi£U4 3 1, 

# k: 43 t, ^ x £48 it $1 f & ^ . KmmK)Jj\£}tz\Ei&miL-rz>zt\zfcz> B 
I^WfrTfrtttlfcTJ;^. T ^l"#£B2^<hj&*Xitt£J*/u*T?*t|n]UT 

M^nTVin^j; < , mttm<Dnm&&xs&tt<Dffi^&m£&ffl&ft&izmz 

7^^ip] (^±^[ri) < ^5, z(Dtc&, #\z, xzmwt 

<Dmmz^^ti^^m^(Dmmz^^m^m^-Dt^t.^\z. m^^x 
wn\zmm.tejjfa(D&titf,}s-£ < 
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IrIBIH^TT^^-zlX-^ 4 te, #t©ra4 3$fl, @;££[S4 3 CD 1*1 SB' 

©g{£58£8B,' -r^-fe, £112* 4 1 1 a, 4 11b)£, SB22* 

(&&S££3B4 12a, 412b) <h, I3*t (&&38&SB4 13a, 4 13 
b) t, Sg4 2* (^fc^££G4 14 a, 4 14b) <h£^T3o €-*fte, 

fS]^svMd¥ffTab^. fcfcb, H8^*-r«lJ5!ck:*ViT-'big6k:^-r*d&tlRl 

#»^lRlfcJtbSS[>a:tt*'XWii:-r*. XIAO— #CDfi!l (£*T, EI*<Z)±fi!l) T 
te, mi^tm2^-i^Pt^feViTpr»j^4 4^^A,T#^Eb, xtt©te2r© 
fid (£TF, HJ-fCDTW Tte, £3#<fcJS4#£#£IK£&V*TlQ'ft*«4 4&i* ' 

H3tfB4 3te, &4fc3E£»*a^T*fc#©H^*|gaS4 3 1,4 3 2 £^-U 

*,-ev>s. w»»4 4tt, ^te^^*^*rsfc«e)©pii!j^$P4 4 1 , 44 

2, 4 4 3, 4 4 4^1, nJSflji^^ 4 4 1 , 4 4 211 pJS&SB 4 4 0— 
A^&Xttt^fffcHg^ Bj»5iJISaJ4 4 3 , 4 4 4(1 pJIfrg&4 4 ©fl&JSfflSA* 5 

xlit?lTi:ir;Tt^. fit, ^iMtt-S^@£I^4 3 l .»cte«B*«^J 

»jMSB4 4 i \z. ^fc, ^2*ftt-s«iisgi!4 3 2 \zmmw*iwimmu 
4 4 2 5-, 3^e— «B*«§tfie5ttt»4 3 i.KLiimifi*iwimtito4 4 3 c 

»4 3*tt— «B**H3tit«gSR4 3 2 k:te*#i3»5g*§8B4 4 4 tc, ^n^ti 

fill) iC^STS^fSfg^lU 11a, 412a, 413a, 414 a£M£i± 
St^tc, ^Mld43^Tto^^fiiJ (£TF, Bl + O^fiiJ) 4 
lib, 412b, 413b, 414 bSr#SSi±S < t, &^&f££S5te:£Efi! fC 
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"11^^4 4 1, 442, 443, 44 4H H^f & J; 5 ^®^^fp]^*3 

m9\z. $zi±L5££.i$<Dwm\zmK ^&^^mmtst.^\zpjmMmm^\z 
\z. »sw)%v>4 4h. ^^\z^nt£2*<n^&^&%u^^n^nmi&i£nz> 2M 

<D$Z&5Ztk^ TUti-h. Igltt (l£{4f££§B4 11a.. 411b) t. J62» 
(m±^±^4 12 a, 4 12b) t^ft^o £-*f«, #^PWS(^;:^fT 

^t^2^<h«^|5i$:43^TpJS!j^4 4^S5^, i5JKjg&£ GDjgiigg&te Z $& 

&^tPi«iaJtojiigas**ztt*^T*tiRiL; &*r<h@^g& 
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cne>teziKi£&^MftLT#ftT3.> prfts^SB4 4 i i3ck^pjaa^siJ4- 
TaiSK^n-^naEtfT^s. fix, sgi#tt— «sa*Hj£8B4 3Ctes*«pj 

ilft»44 1i:, I2Mfi- SjB**EJ&W4 3 fcte##"5J«i3fcB«4 4 2 

49 4 1 1 a'. 4 12 a*lR»$-&4i*K:, Z $AK:tettWK:ifi^tefS£B& 4 
lib, 4 12bSttfiSt5t, #*tttz«u&^3S^s^jfatcj^tj©-e, pJ 
ftSB4 4«Z$ft^4 1 'i:^bTia4 3 BtfhlHl0^FS3f'lEl^^&T^^i:(3^^ o 

jjft&mtu*)* "5j»j^4 4«^^^fhiiio^fpj(ciii^fe-r^vi«h{c^^o . 

pjffjSfggB 4 4 i , 44 2H m8\z^pimmuffitmmtew&\z£<o. m 
fa&faiz&wr&nmifii&^'htot.LT&Zo 

IWJBI^^-rT^^iX— * 4 te, #4*CD@^g&4 3 @^gI54 3 CDftgB 

(c> pjM4 4<t, s^fc^fffe2*©S'&f8!feas*>e»"tn-6.n4»j«$n*4« 

©Mfc5S£8B, -T * 1 *f (3£&3S£ffl4 1 1 a, 4 11b) 16 2 *f 

(3g(fcf8£»4 12 a, 4 12b) £ 3 ** (^&§g£g&4 13a, 413 
b) t, ^4M G£&58£g!5 4 14a, 4 14b) <!: SrW-fS. &*H£, 
<h^3^«fc^2^<t^4^<fc*^tl-€ : n*r[6l-rS'«J;'ofC, 9 0° c^F^P^^:*5 
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I^TpJMIU 4A>Sjttl*!KK:3gtf, @^SS4 3 0H^jgi|gaS4 3 1 , 4 3 2, 4 
3 3, 4 3 4(C^n j e'n^^LTV^ 0 

CCOT^^nX-^CDM|*j^MiSTpI»jg|5 4 4 £m<$lij£, Z$Sch-r-S= d <Z) 

lC#£ET£^ftf£££&4 11a, 412a, 413a, .414 a£iR;|?s2 
-fr^t^^, Zf^£^T£-*ttf)f[ll^cD#J (Zt&frZfrTmtipiEM) tC#^ET^ 
^£^££15 4 lib, 412b, 413b, 414 b £#S£-fc!:£ £ , #^-fefg 

H^^.8P4 3 1,4 3 2, 4 3 3, 4 3 4(1 m 6 tStH^lSiSL4 3 1 , 

HIl 0 fc^-TT^^o-X-^of^SilSSa, 06 tC^TT^^zLX-^ 
TPlWiSPd«lHief5fi:TS*'&i:I?Ii;i?**. f iRlirr**tiSS£fflS£# 
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&mmzmfe-tz>m(D&Mwmtf± : g < & ^<D-e, mm^m^m < & & t 
izm%£-£nz><Dx\ Mn£ffl<&w\&fimi£% £^?%}%z%n : m-?z>o 

<-tt>£^ 0 #1*.^ ■&m\zjtscm7£^(D— u\zwK>x%&m-fTh£< m& 
-r&mi i (Dmf&<D<ko\z, m^wzw^^^$^u<x^^ 0 

1212, M3, 1214, 1215, m 6 , 1218, 121 9 , 121 1 0 IZtn^nfjkTT 2 ^ =l 

x-^te, j±m • nmttmfrzmf&znzfovtmz. 'j>tn< £%2-D<Dii^m 

tfZ>Z£\Z£V. mmM4 3h, pf»jg[54 4t, ^n6Mt5'>&< tfc 2 
^<3m^<h£— ^fft^J&U < £ t> 1 ^(Di£gB<7)4>& < t fe— 

g^^^LfcfeoTS^o -en, $t$L%3=n<Dwm\zm^ m&f£±ffl>mts 
£&\zmfem\zi$^m%wmmmvt&(Dmmiz&^Tm 

mil \Z^-T7 ^^.X-^te, @^g|54 3 £pJKjg&4 4 <h 3 2 *<D 

WVt<D ^\tL^^.U4 1 &ft5t)0'T$i9, pJWj^4 4 CD{PJJM tT, 7 < $ 2 

Ell 2iC^-r^^«, H^$|5 4 3*bS^ 2#<7)#tK<7)^{£§E£^4 1 ©ft 

^n-^nnrsfrSM 4 £f£tt£:7^zi.x-^£ffl^, Pi^te^OTicx^'f 
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7 ^ ^ x- ^ £ x ^ •< tcieg-r zmfc-v i§i^^j<d ct a n x?^ ^* 

£ D^7^7^x-^ £ffl^£;r £££9, iSM^;/ K ©JP£^in^& < 

7^3.X— ^X^^t^C/P^^n^ DJP^iJ'&X£>-pXfc, 
T^^iX-^Sr^^-r^MfcgBSTSflj^trnJi, ffl^lli 3 test J; 

v FoffSMMm 

^^<^tctgttfe^MtciJ:oT^^nfeg5WtC7^^jLX---^^BE«-r5#tfife 

sum aM©x7<^2©fii:, iMifiiw^t 

iX— *MUT>>5. ^©«lJ«Ttt v T^^^x-^ ^fS^^ cttCcb^> 

fc*, 0 1 4l5±i;0 1 5TH 0 2 tc^-Tfllfifeoy^^rLX — ^^fijffi-rs 
Xj7^g£j7_gj: :x X— ^ ^^it X ^ > v 3 > A/TMEfi gnsjg 

X^-f ^<D^^Lfc®j#a*BBS£n&. 116 t^tl^A^ HTIi, itX^<> 
>3 >3©±It7^?aX-^4*«, 1tX^>->3 > 3 CDT®fZX^-T ^2^ 
MEM $ nxVi SOt, huI2T > A* 7 > X $ n, -X 7^y2 L # 
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littnH Hi «fc-5»c, a > 3 ©ii©ili#jfii:, ^ 

ffl^TX7-f^i:7^?ai-^<!:^IISt5MtUTt)J;K £fc, EI^hT 
^J:5&liW$7^5 L aX-^i:-^l:i5ET5i^iLTt)j;t^ 
^-TSH2 100^^(3, +l-7 > ^>->3 XD-g^I^ttTfiJfflt^Mt 

ii&ttSS^^y H^*56W*3iiffl-rs«^<7)«|j5fe^SrHl 8A. H19A, 
HI 2 OA, 0 2 1 

m i 8 A\z¥Mm&. mi 8Bizmmm&7K-tffif&\z> 7U4vt-3 isrjg 

^LTv 5 >A*;i/gI5<h b^^^O-ti-7v^>^3 >3 ^ffl^^Jt*^. £fc, Ell 
9 AC¥Ii^> H l 9 BKfciMH&TF-fflf/jfc, *5J:tfH2 0 Afc¥®H£» El 
2 0 BtCfllliBHS^t" «lJS3ctt, +l-7^>->3 >3 i:X7?>^f t^OlT^ftt 
i(t*»JtT^Wt;i/^3 2 £ Lfc0iJT*&5. HtM-lO^fe, 7£^X-*4 
^>>*>A;UtiHg$:Pl*b75:V^o{Cit7.^>v3 > 3 (D->* >/N*;U^lC5g^^T 
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(Dm<i ■ n%W)jjfa(Dwmtfm^ztfrt>, mi 9 A\z^-rm^axzsm2 

0Al:Sti«^K, 1212 0 AtCTK-r^^^J: 0$?£L^ o 

txm 2 0 A^^-n j ?n^r> ? >/^;i/gp^^-r§itx^>->3 >&m^z>&-£* +>- 

ty^^x— ^ 4 ££IE«-f 30UT££ O ^©> ; >yt;i/HB 3 2 +f-7>^>~> 
a >3{C*T^tfe#^2:^tt^Cli:^cfc:D^^L.fcfc©T:$.^c 5x>A;^I5 3 2 

T^cD^;t-^ffi^u^>/^;ugi5 3 2 tmm-r^m^3 2 a <t, t^o^ 

A-t;r*@^T£MgB3 2 b £7^e>jM$n£o MSU2bH ^®#J^T^ 
^zlX-*? 4CDnJM$4 4#M£*£*l, SMJfCX 7 -f ^ 2 J&*&3*£ n^> . ^Jt 

tci3tt^^M^3 2 bit. pjftgiu 4 ^7-f.y2 <h izmmztLrcVtm-vtewm 

&*5» ^3B3 2b£, ^ jtgf 3 2 a fl J: D y >/tJ« 3 2 ttlt^^gtt 
&Vi 0 SI 1 6 JC^T^fifccoillTiSgB 2 a©i^li, T^5^^x— ^ 4 <h 

X^-T ^2 tCDffi\zmife%?>3 2 bfctj-^IStt^^^iUT^cfcV^ 

x^>^3>\zmwn^->^mn^z\L\z^.^rsoz\tii^^^ 0 m2 it 

fci. tlftif 1 {^^^$tl^)4*(DM/\°^->3 3 -ttX^>>-3>T 
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HI 5, 06, EI 8, HI 9, Hill, HI 1 2tjL£\Z7F-tmj&tfm? btl&o 
HI 2 2AH^T7^faX-^4H 7 ^?aX-^ 

IWH2KDT^^olX— ^ 4 tt, m 2 07^?al"^ tlWJ^jC, *gg[S<Z>*ft^ 

SEfi[»^SP3&*, ft£ lmm, ipso. 1mm, j¥$0. 2mnre&0, M_^&?S£gB 
P^cDT, U y h^TL^CDtl^O . 1 mmT?& D > ^-fit^l^^cDilX^a^ 0 . 2 jam 

tt*'5Jl&f»<Z)&&St#, aSttfB£«<D#**<fct> •b.^:#^tV»53SefeT?*S. 

lilifgtlAiittWtlt^StlTI/^lflltL/Ttt, Hi 2, EI 3, Hi 4 , Hi 5 , HI 
6 (Ie13E^& , HI 9, HI 10, 011, HI 1 2 £\Z7ff? 

fcmm^mm^^5Itt^^4<DlHl^#tI^#<}^^«J: , 5b7s^'l' ?£piW)&ii& 
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in 2 2 Atc&w-^ii^gBj; o ^mm^mm^ 1 ^biinfcfeM^fe-^^^co^M 
b (Dmm^mm^ 1 ©sggi^ bjm 4 4 ©^nj; d < -r s ^ t ic«k 0 , 

lIMif 1«1C^, pJffrSB4 4©^il;BJ;D : b*#<T#3 0 7^ 
^X— ^©Tffe&02 2 A^mB^^^^^fcCO^IUCi-r-Si:, MXU. "nTft 
g&4 4<hX^-r^*2 £©aMg«©&K£*«&»*^ia>& 0. 5mnSr<3TW-S;r. 

t£^(Z)te£b-3>#£:#Px.£ 5feigfZct^7^^^X-^CDj»$ 
d <75 « \Z 43 H T ffl It* 2> © Ml . OWttiS =fc tC PS 
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.fcoT^^T^M^^^Z^^aLX-^^Si^^i^^m^-r^citfz^D, 
02, El 3, EI 6, El 8, 0 10, Hll, E 1 2 Kl^ft-^frlTKT&T £f=-:i 
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site. m4, ms, m 6 , i9, mi o\z j tn^ti^-t&7t7?-=LX.— p\z^ 

mmfomw; (i^.(ffl4-ett2[5|@B* 5 T«4 0tEifeM^ro t&d, ttj 
uttfamttm®4 4<D®ifcmM<Dip>bm£-%L-rz>. zivfztb. i^ 7 ^ 
©SlD ^feMWito^fomtT.?^ ?(Di%fe<Dm1fc*^b&w.}l*-- 

^ t? «0 * EE«^m «*; & § f \\m t z> mm t l t %> «t ^ . mmm^ & m m 

®fit» ^Ot^(D-Stt0, 5~3. Omnig^ J¥$teO. 1 — 0. 
5mm@^Tfe^>o 3=fc, 3Effi5fi^»©fi$ttO. 3-2. 5di«TS5. ^fe 
^f:#:(7)®l*l^-fp]cZ)^®jSggiirO . 0 1 — Swings Sfe^JtT? 0 . 0 
5-2 ° ggT*5. ^ftfSEEtt, ®S> 3-10 OVflJg, £F£L<« 

3-5 0VS^T*S. 

a. X- ^ CD &&Sg £ M pjfl g n te'faT" ftoTt)*^, P3"J 
^-t^b, ilS, PZT [Pb (Zr, Ti) O:,] , PT (PbTiO.) . 
PLZT [ (Pb, La) (Zr, Ti) O,] , ^*>&AU ^7 A (B a T i 
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IWl©ffiittl^Mttt^t5^, ±8E**S!frmi, El • sit 

5~ 5 opittfes^t^siK ee« • n&&mm(ommfk<D±mte& 
43, faihftM\z&2>n&m<DZ p>\ztvm\z\** its, tit^^A-siiiiT© 

LT^§^ mmzfe. WAtfH2 5 AKiftTJ:3fc*iS©rtai5MJi£Ktf. 
0 1, 2 0 2^i$nT^5. El • 11^1 2 0 1 ©ISHtt^StSlG 

,?^\ utt • mmunm 2 0 2©Micttrtsu«ajiA-,*«ktjcrt»majiB.*< 

OiSI^/d:^. :©MTH fl»««JiA.:te«fctfria*«JiB,£-3l>T, 
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?->ttez>£ : D\zPi&mmm^-x h^wwi^m. zn&mfe?kmmi>. be 

4lbT8tJi#£»*. a*«#c&ag#£f3.5. ^©*tE«#i 
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j^iraxte, «fej5Kt9K:fT5 uifc-ets. 

7 2^=L^-?t&ftM 
EEm • mWttmtlsTP ZT ()£rad 1 , = - 2 5 0 xlO- | VV) 

—^£tS.^>±rf(D^im£(0 1 0§HI# (±J*0. 2ram) tLfc. ^&3S£gB 
tt, fi£ 1 mm, its 0 . 1 mm, J¥£ 0 2mm<h U WSettf6*»WO^ U y h^?L 
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i2 6i:^riiA 7 Hn ni2 \z^-rm^y p t ftmum z>, 

aX-^ 4 ©X{fc5fc£« 4.1 1 , 4 12. fe^O-'V C M..(H^itT) \zmW)W,1£ 

& cfc <h b-TEP jp $ n& . z j; o m&&*km*to& * ra 

OSStfcKi, traif©«J^ll7i'faX-^4 2 # 
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m\zm~?x< z>z\ t*>\ ^mimm. ^m-f^m, mm • m,mmmt±.u 

ti4 11, 4 1 2 £^frX- Z¥®X©I$It®E1#JX& U, +>-> K h#DX 

dniC^iQ. ^tefg£gK4 11,41 243j:D i >'@^$I54 3 (D&WrWtf-gj& tU^ 

HI 2 7 ^£>tt£^#:?g£S&4 11, 4 1211 M^Jj^mHS^^^E-r^/EEm ■ 
!Slffll*^^5»4 11-1, 412-lt, ^&gB4 11-1 
— *fCD#/t— 3B4 11-2, 411-3 <h, ^<££B4 12-1 M©*A* 
-$|54 12-2, 4 12-3t*^tl5. ^^^g^C^^^-^fCD^ 
(411-2^411-3, 412-2^412-3) J¥2te^l£T 
£37^, it> K7*7X hMS£J;oX*I£Wci:£t><£><h£j:oXl/>§ 0 ZWkvfc 

mtzZfcft* «I^|S]tt)»%tTbt3. £M4fS£g&4 11, 4 12^ 
0 2 7 IZ^k-t^vfcWimMVt-? m2 6 (Dmi&\Z&^T Zfr-Jj <D 

\z. -Z£)ft#, T/£fc>%r?±:frrS]Ki:^&LXL£5 0 . 

Mm&m^l (DiiLWZO tl, ^^^g^gl5-\c7)«IEEPJ!]0('cfcD«m^m^Tl £ 
0 2 6 (DXI47j[^^+L l^e-L 2^ft£i±, ^n^jl^ LXfr? 

^©ttOiS^i^- 1 C0Xlfi77(^]^cD^£<h^^J<i: (7)19^^1212 8 £ 



WO 98/19304 



PCT/JP97/03486 



44 

fg&ffl^ttJE&£2fcfflipT**££#*.*. ^<£fg£g|5 4 1 1 iz tt," 

SB 4 1 2fZ«, El 2 9 B<D£?fcm£\Wmk&™TnE=&mQ^%>&^rf&z >o 

fe^>o ^ifg£g&4 i i -stEv i £f=pjjn-r3 tmm^mm^ 1 «x$6^^-\+ 

L 1 ©IgfiSL, £&3&£S&4 1 2^«EV 1 £EPJp-r § tmfiB&gl^ 1 tax 
Ift^lp]^- L 2 ©^^^-r^> 0 ±oT, ^MSi4 1 li4 12t^SI:)CJ 

#*_£o 3Clt56fe»4 1 1 fcBPinTS«JEE©l$mW3MtKi, HI 2 gAtCTK-tfe^ 
£©«BE£S"^V>Tgfl:tfl&4 1 1 - 1 te^TS. — ClO^fegPSr 

—§i54i i-3n mMM\zm&m^*in— i i-2iDfe^iw^. 

IfdbT, fg(£gU4 1 1 - 1 ©JRttfcfcfctel^ pJKSIU 4te+X<2ft^-^ 

^fiLTLJo. 112 9 Aic^-rEPiamm^Mjs-r^ma^^^Ti ©zi^ 

ft^&oflf p B W^<ft:«, #l*.fc?HI2 9-c\z^T^f : yy<D^o\zts.^ a z\(D^f^y 
»<0«©S*«/h$ tt*ifc£z l «/h$'< ft K) , li:i^tttn«Z l 

l ©Zftt^iPi^ci^RSIW^'fktt, B12 9Dlc^-r^^^^«fc-5^?^^>. 
0!l;U£— 3><2^&fg£g&4 1 2 tC&tt^A-glU 12-2^412-3 ch^*! 
O^**. 4&;£tf>^f£5B£8IU 1 1 \Z&Vt2>i3rt—&4 1 1 — 2t4 1 1 - 3 £(D 
ffi©£J:0vh$n»£\ -Z<Dfa#<D^£<D*;MiIZ'2te, ffifEZ l J: 0 /h£ < 
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£g&4 1 2 KB 2 9 B t^T«ffi*Hlln]L^:t#, tl^ftSlf 1 <£> Z fi^ft^ 
<&©P#IHIWSE'ffcW^ H2 9CtH2 9Dt^b"&fct>0, "ffcfc)'^ HI 2 9 E 

£6B4'1 lt41 2^COEP*nmj!±©MTfe^^n ; 5) d<hlC*@-r^<h. ^^^^ 
&4 1 1 ^ODHl3lD«JE'«)li#raW^k&0 3 0 AlC^-TfcOtb, fro, 
854 1 2^<DEPJP«ffiCDP#^l^-ffc£ISI 3 0 BI:*tt)Ottn««k^. 
£S&4 1 1 tR3jn$n*«BEtt, Sa;H7XtffVb 1 tSEti[«S:«a»"r*fc 

1 2 KUW^nsmJEte, IIMy^lEVb 2 ^C^J^mEE^^]D»:b^: : b^D-e 
$.^„ 03OA*^@3OBm £(fc383=«4 1 1 C*5^XJOjf$nsft!lffl 
tEt, 3E{flrfg^8S4 1 2tC*5ViTiIPW*nS*!lffll*JEt«:, ^lc£&*HiI#^ D 

£n*«EE<z>*£fn£, uric— stte (Vbi+vb2) ^u't&s. 
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<Z) 

^n-?tlt?#A5. El 3 0A& ck tf@3 OBfclTKT.fc'S&fcJE*, 3tf£f8£gB4 
1 143J:tK4 1 2 kl*n^nff3niUTfflSiJ»wK»UfclK©««tSlft*^=- 1 co#± 

.^iBj^-aoi^raw^btt, tn^nm 3 o c ti 3 0 d t\zuz> 0 z$fi^[^o^ 

-ZbL -Zb2tft5. €-^&^^g|5(DZ$ft^^]^fi:(Z)^»!ii!JS«, MPflEE 
©Ii©2fT*5V 1 tC^LTfnfnZ ltZ2 

Lfc^ibT, &&f8£g&4 1 1 fcH 3 0 Ald^c-rmEESrEPJllL, j^O, MZ.§g 

£2E4 1 2 tela 3 0 Bid^rmjE^EPflnLfc tl^ii^ 1 <Dzwtfs\ft& 

ft©l$m!«3£ffc«, EI 3 0 CtBI3 0 D ££-£-:b-&fct>tfX T m 3 0 E 
Kl^i" Ill 3 OCtmS ODtiZ-Zrn-ZtlTX-T&tiLV&mXfflWI&EE 

<£>T\ HI 3 0 E£*ffrSXffi©SE»«teZ 1 tZ 2 £(Z)M#£&£o ^&<Z>ii1i 
Z l/2 tZ 2/2 ^*U^»^tt,_«»«ttqt^S. gffiMb©*.. 
'^ttBttSSE/W T^«JE|C«fcoT5g^"rs^'ia:- Zblt-Zb2 £0*n<h& 
IrWTXlEVb 1 tVb 2 t«f L<*<Tfe«J:<, 

1 2 tlE^MDtfcififil'Mif 1 ©Zte^(6]CD^&(D(S]^^^bVi 
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«»Xlfe*^OZll!l^lpJlE{Sttt+Z0|filtirtfe*. /tfcU 
±iai81!iiWW^*ffl^ J S^^k:«fcO Z*fr*iRiasffi-©3Ei&*«I«aT?#S^i:ttP] 

JifBgE»J$'JW^S«W^-e$)^o 1213 1 «^tefi!£^£4^T30ilT?&£o a 
VE*%XZ>\Z\Z, 3fc©3£tt5B£«4 11^4111^:4 112^ S£(fcSS£8&4 
1 2**4 12 1<b4 12 2l:, -tft-f*! 2 OKLfrfiJ^tlfc £#*.ftWCJ:^. 
JgttOS*3»tt^?>. SEte58*8B4 11U4121 t?:-^©^7i:UTl^ 
fr-fr, MCf€£g&4 1 1 2 <h 4 1 2 2 ££^<£>^7 t LT^bt. ^-^T 

tc^f iTtii^^^ 2-D(om^tmm\z%x_z> 0 & ^ 7 ^ © epmee <£>*n & a 
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#S£ffcfS£gB EPiP $ ft § «EE © jjgfP £ £ CDPtxiJ 43 ^ T — 5£ t f & d <h 
iiBfftBJte, SHB:$S£aU 11,41 2 tC^SttOD«JBE^Ep»nLfc£#tc, ^ 

c t & z> m& \z ~d \ i t t) cd t & o , 'd (om^ \z ±mmm mwx & t> a « a* 
w < & * . Lfcibt v ^fi:^^sRtc z a^iPiag^^^-r 5 z t dm if e> 

£»jrr**l^ M%^^cozt4^[^©^^7 t c j:<t-c£«SltT$)^^, Z 
X»C«k D^fttt&JgJKJinibTEl 2 6 \Z?f;T7 ? 3^ zlX.— ? 4 SISfC 

*«<fc«*feSPtcwr*i!fc€rfd-ttoiPi**RiD»c:rft«, M^ffi«*ffltts«ra^ 

&^&fg£g&£:ffiSiJt::f£SS[L, Hft^Sr-tft-^ftH^SM 3 <hpJf!jSB4 4 

^fett, #J;U;£[2I3, 06. 08, 119, 010, HI 1, 01 2 Id^ft^-'ftjS 
&43, 0 2 6 \Z7jk-?ffij&\Z&\,*T, ^ft%£g&4 11,41 2 fC[H]1lt4comJE 

& mn l £ * icg&ss £gp cd z irt tc £ d § agfif-o jri # js&t & -5 m s -v * , 
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-y'^Ts hiPICDRgUC, &$tttf<Dfa£ifi&&f£&f»lz:£tZ&fcvfrh£te£T?& 

£§b cd z $6^-fp] cd ^ co ^ # rfrnx- & z>7 2^=L3i—?\zttis ±.mmmum 
z<Dm^. «4^4i i \zm2 9 Aiz^kTnEEtmuv: mtL^^ 

%$4 1 2\ZM 2 9 B iC^RT^IEE^rEPJjPT-ij Mm^mm^ 1 CD Z life ^fr CD ^{4 
CD^lMIte. ^^^^^^{3^EE^EPi]nbfcch#CDZ$A^fS]CD^{iCD#^ttCD?P 
(Z1 + Z2) <h&£o 
£7c, ^&^££B4 1 1 tCEI3 0 A^^T«I£^EPinb, ggtefSffcSM 

i 2 icm 3 o b iz^-rmflE^ppja ^um^<D z m-xfa^tiLomm 

«$««I«ffi^=toT^^bX43iO, M^4^^^CDZ$ft^[6]^fi:«|WIffiT$»S7t 

anbfci^cD^tecD^Sfr'liofnt&So 

D , M^^i^^g^'^ViTlwjMltcDmiEfPJPCcfcSZtt^f^^ficDf^^^ 

^^^ii^tctt, ^^^^^^igKmrn^xstcepipb^^^cDma^m^^ 

l cDZ$i^ft^£cD^ft*lcD«;ME<^ ^^^g^cfPiPt-^Mm^oitfn^ 

-%.\Z&-?fc£%<DZ lA^I^^&CDkft't'I CD«^cffi £ j&* R — £ U 3 o b 1ttfi o T , 

El • n&tt&tlsTF ZT (EEm^^d 3 , = - 2 5 0 X 1 Cr'WV) £ffl<^. 

JE« • $ 2 0 wmchL, MJ£M«K&£n£: 8 ® t. #A 

-3fc£te3±TCD6- 1 Ji<hCD 1 OSIitjH* (£»<)< 2mm) tlfc. 
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Solium, mZO. 2mm£U Wf1B*«^JgttT?, SSOffitt, &V>*> 

0**0. 6 5mm, JE^fcOj^O. 1 5 mm, tf y ^te 0 . 2mmtl, 

1 ovcott^/t-rTx^aftbTtmffi^EPUDb^i^^, i3i&a&©xtt>fiF[Si<& 

^tete + IUO. 5/zmXr> Z«i^|Pi©3gtt©3E»«t4 0. 0 1 ^m^T (iflflj£lfij?- 
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ac/£ 3t.«^j o ##£jK £ «fc : _t> — 'ftftizmtittE n_fe % <Dy»z>te&/'n 
us i mmmmzm/mzi^y h. 

>/t JWfflJs^lfi! W £ tlT 43 0 , JL CD > A*;U^lC 7 ? ^ =l X- ^ ifimtb 2 tit ^ S 

»*^«c < t *> 2 s^^-r ^is^cD«6Hm i 5 5ica^mdMciB«(Z)fa» 
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7. ®^m^£fcte7fc^^a.-;i^^{£fias, T^^^x-^^^^i^ 

1 1. If 3tCDigH^ 1 1 0^©^TnA^C|2«CDSBfe/^^'\«; Ht, 

m;tiL^%frw t ftm&^&frmtfcM$L-rz>z\}i\ l z£K>, mmm&m^&fzizyt^ 

SK 8> H JE CD It f p £ . <£: © m M \Z 43 ^ T - M <h U Z> £ -5 I Z 'M W T S SB @ / If £ ^ 
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Mo 

1 7. it^wtgB^i^-mi om<D^nfr\z%?.n<Dum/'m±^v FSfc 
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